Determining antibody stability: creation of solid-liquid interfacial effects within a high shear environment.
The purpose of this study was to assess the stability of protein formulations using a device designed to generate defined, quantifiable levels of shear in the presence of a solid-liquid interface. The device, based on a rotating disk, produced shear strain rates of up to 3.4 x 10(4) s(-1) (at 250 rps) and was designed to exclude air-liquid interfaces and enable temperature to be controlled. Computational fluid dynamics (CFD) was used to study the fluid flow patterns within the device and to determine the shear strain rate (s(-1)) at a range of disk speeds. The device was then used to study the effect on a monoclonal IgG4 of high levels of shear at the solid-liquid interface. Monomeric antibody concentration and aggregation of the protein in solution were monitored by gel permeation HPLC and turbidity at 350 nm. High shear strain rates were found to cause significant levels of protein aggregation and precipitation with reduction of protein monomer following first-order kinetics. Monomer reduction rate was determined for a range of disk speeds and found to have a nonlinear relationship with shear strain rate, indicating the importance of identifying and minimizing such environments during processing.